Introduction: Systemic Lupus Erythematosus (SLE) usually presents neuropsychiatric manifestations, such as psychosis, convulsion, mood disorder and chronic headache, with mood disorder being the most prevalent. It is also known that other psychiatric disorders and menstrual cycle disorders are frequent in SLE. The aim of this study was to describe for the first time the frequency of premenstrual dysphoric disorder in patients with SLE diagnosis, and its association with depression and anxiety. Material and Methods: An evaluation was made of 62 (sixty-two) patients with diagnosis of SLE, based on the American College of Rheumatology criteria, who received follow-up care at an ambulatory reference center. The patients were submitted to a sociodemographic evaluation questionnaire, upon which the Mini International Neuropsychiatric Interview (MINI PLUS), Brazilian Version 5.0.0, was used to evaluate the diagnosis. Results: Twenty (32%) patients were found to have premenstrual dysphoric disorder, and there was a statistically significant association with major depression (p = 0.010), but no statistical significance was found with dysthymia (p = 0.063) or anxiety (p = 0.223). Conclusions: The frequency of premenstrual dysphoric disorder (PMDD) in patients with SLE was high, as well as the frequency of major depression in this group. There was an association between these two disorders.
Introduction
Systemic Lupus Erythematosus (SLE) is a chronic, autoimmune and systemic disease, whose frequency of neuropsychiatric manifestations varies broadly: 5% -83% [1] [2] [3] [4] . These include seizures, headaches, dizziness, meningitis, delusions, depression, acute organic syndrome, psychosis, anxiety and mood symptoms [3, 5, 6] .
Menstrual cycle disorders are highly prevalent among SLE patients, reaching a rate of 40% due to oligomenorrhea, transient amenorrhea, polymenorrhea, and menorrhagia [7] . Despite this, up to now, premenstrual dysphoric disorder (PMDD) has not been studied in these patients.
In the general population, mild premenstrual mood symptoms occur in up to 80% of women [8] [9] [10] [11] , but serious cases can impair daily activities, in social, family and work functioning, and cases featuring PMDD range between 2% -18% [9, 12] .
PMDD is a mood disorder, characterized by cycle recurrence during the luteal phase of the menstrual cycle, and a variety of emotional and physical symptoms, which are included in the Diagnostic Statistical Manual of
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Mental Disorders (DSM-IV). There must be clear evidence of complete symptom remission shortly after the onset of menses [13] .
In this context, the high prevalence of major depression in SLE patients [6, 14, 15] and the overlap of PMDD and atypical depressive symptoms, such as hypersomnia, increased appetite, sensitivity to rejection, fatigue, and irritability, may delay the diagnosis of the comorbidity. Furthermore, the association between PMDD and depressive disorders may interfere with the person's function, result in higher rates of hospital admissions, need of emergency care, suicidal behavior, violent crimes, accidents, prescription of antidepressants, and in the abuse of cigarettes and other drugs [16, 17] .
On the other hand, PMDD mood swings usually represent a disturbing and debilitating set of symptoms [11] that may be associated with psychiatric comorbidity and are distinct from the premenstrual period [18] . Additionally, studies have shown that the great harm caused by PMDD on the quality of a patient's life is comparable to disorders like major depression and dysthymia [9] .
Frequency of PMS and PMDD seems to be higher in patients with major depressive disorder, compared to groups without psychiatric history [19, 20] , and the affective symptoms (depression, irritability, anxiety) are the most striking concern of these menstrual cycle problems [21] . However, this interaction has not yet been studied in SLE.
Although there is consensus about the multifactorial etiology of SLE in relation to hormonal (estrogen), genetic, environmental (ultraviolet radiation, drugs), and infectious (viral) factors and psychological stress, the etiology of psychopathology in SLE has not been sufficiently clarified [3, 4, 22] . Aiming to add information to fill in this gap, this study evaluates the frequency of psychiatric disorders in SLE, especially PMDD, and speculates on the hormonal factors in the pathophysiology of affective disorders in these patients.
The diagnosis and treatment of these conditions could bring an improvement in the clinical condition and favorably interfere with patient recovery [19] while providing greater adherence to treatment and having a direct effect on the immune capacity of the individual [23, 24] .
Material and Methods
This study was conducted in a rheumatology clinic on female patients with SLE, according to the criteria of the American College of Rheumatology, in a cross-sectional design [25] . Patients were initially interviewed using a questionnaire to obtain sociodemographic and clinical data. The patients were assessed using the Mini International Neuropsychiatric Interview (MINI PLUS), Version 5.0.0 validated to Portuguese by Amorim [26] , based on the main axis I disorders in the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV, American Psychiatric Association, 1994) and the International Statistical Classification of Diseases and Related Health Problems (ICD-10), World Health Organization, 1992). Exclusion criteria were: age under 18 or above 48 years old, being amenorrheic, pregnant, hysterectomized, in early menopause, using hormonal contraception, being unable to answer the questions of the interview due to retardation or psychosis, agitation, or any other incapacitating symptoms during the interview. The patients were evaluated between 2006 and 2008 by a research psychologist (SFC).
The study was approved by the Ethics in Research of Hospital Santa Izabel, and all patients signed an informed consent after being adequately informed about the procedure for the research.
Statistical Analysis
Data were analyzed using SPSS (Statistical Package for Social Sciences) version 14.0 for Windows and STATA, version 9.0. The results of continuous variables were analyzed and descriptive methods were used to estimate the mean ± standard deviation (SD), while categorical variables were expressed as proportions. The statistical test used to determine an association between menstrual disorders and each independent variable was Fisher's Exact Test, and Robust Poisson Regression was used to obtain prevalence ratios and confidence intervals. The significance level was considered significant at p ≤ 0.10.
Results
We evaluated 100 women with SLE, and 62 met the criteria for inclusion in the study. In our sample, mean age was 34.53 ± 7.65, with up to 30 years (35.5%) being the most prevalent age group.
Other sociodemographic characteristics are in Table 1 .
Of the 62 patients studied, 19 (30.6%) met criteria for PMDD (0.31 ± 0.465), 51 (74%) for any anxiety disorder, 22 (35.5%) for current major depression, 11 (18%) for dysthymia, and 3 (5%) reported suicide attempts ( Table  2) .
As to the medications used, only 5 (8%) patients were taking antidepressant medication, 12 (19%) were taking Azatioprine, 5 (8%) were on Chloroquine, and 15 (24%) on Hydroxychloroquine sulfate.
Using the Fisher's Exact test, we found an association between PMDD and current major depression (p = 0.021). However, we did not find an association between PMDD and anxiety disorders, nor between PMDD and dysthymia. There was also no association with disease duration or with corticosteroid use. There was an association be- Open
tween age and PMDD, and the range of up to 30 years was subject to the symptoms ( Table 3) . It was observed that those who had a current major depressive episode had 2.5 times more chances of having PMDD, while the prevalence ratios for the other disorders were not statistically significant ( Table 4) .
Discussion
Although menstruation is an important event in a woman's reproductive cycle, it may interfere with various aspects of her life, since at these periods she tends to engage in more family conflicts, place less emphasis on objective or intellectual values, and lose autonomy and innovation in her field of work [27] . Most women do not accurately report the onset of symptoms, which leads one to believe the syndrome is an insidious process [28] and mainly identify it after it has become exacerbated in situations of anxiety, fear, and stress [21, 28] . Generally, women seek treatment about ten years after the onset of symptoms, when they will be more intense and have longer duration with the passing years, as well as history of more occupational damage [28] . In the case of SLE patients, who already live with the stress of having a chronic illness that is already unpredictable, this corre- sponds to an overload of loss of the patient's quality of life, which can impair adherence to treatment and its success. Such a situation, associated with high comorbidity with depression [6, 15, 29] , may explain the high prevalence of PMDD in SLE patients, with significant consequences in their personal, social, and economical lives; not only for the women involved but also for society, especially the state coffers [24] , since the damage to quality of life as a whole often corresponds to significant losses [9] . In patients with SLE, this distinction becomes even more difficult since the prevalence of psychiatric symptoms, including depression, is high [3, 23] . Women with mood disorders are prone to an exacerbation of the affective symptoms during the premenstrual period [17] , and history of previous depression could influence the severity and duration of depressive symptoms in the premenstrual period, resulting in an association with PMDD [30, 21, 16] . The symptoms of irritability and nervousness, besides depressed mood, are recurrent in PMDD and are common characteristics in cases of atypical depression [11, 27, 31] .
Dysphoria experienced repeatedly can lead to gradual development of an affective disorder in individuals with a genetic predisposition, thus, pre-menstrual depression could precede a case of major depression, as being the manifestation of this already-established pathology [31, 32] . Hartlage et al. (2001) found in a small-sampled study that the majority of women who experienced PMDD for a long time had a risk of developing depression later [33] . As for some authors, some mental illnesses, such as major depression, panic disorder, bulimia nervosa, schizophrenia, and other medical conditions such as asthma and epilepsy worsened in the premenstrual phase which corresponds to the [33] phenomenon of premenstrual exacerbation [17, 34, 35] .
Exacerbation of depression prior to menstruation was present in approximately 50% of women admitted to gynecological, obstetric and psychiatric units [34, 36] . The fact remains that it is a time of greater biological vulnerability [37] . This vulnerability arises from a combination of changes resulting from hormonal fluctuations and external circumstances that are not cycle changes per se, but influence the woman's reaction in generating the occasional changes, so many areas of risk come into play. Situations were cited as the premature loss of parents, sexual abuse, disability, social support system in these children, traumatic events, stressors, interpersonal difficulties, history of previous depressive disorders or family [20, 26] . An association with a worsening of premenstrual symptoms during adverse situations or stressful experiences have been documented and is consistent with cli-nical experience [16, 21, 30] .
In the present study, we found a statistically significant association between a current major depression episode and PMDD, which is in agreement with the literature [12, 30] . On the other hand, no association was found between a diagnosis of past major depressive episode and PMDD, which differs from the work of Halbreich and Endicot (1985) . Also, there was no association between Bipolar Disorder I and II and PMDD, although there is still no consensus in the literature regarding this association [38, 39] . Despite the fact that dysthymia and anxiety disorders are mentioned as risk factors for PMDD, we could not find a statistically significant association.
The majority of the patients were being treated with corticosteroids; and its use, as well as chronic stress, can alter the hormonal ratio of androgen/estrogen and thus interfere with the menstrual cycle. However, in this study no association was found between the use of corticosteroids and PMDD [40] and not even between the presence of depression and the use of prednisone doses higher than 20 mg/day. Although there is no consensus over what the threshold is for corticosteroids to set off psychiatric alterations, there is a study that suggests that such manifestations appear with the use of doses over 40 mg/day [23] .
The psychiatric comorbidity, in turn, can impair the immune capacity of patients with SLE. Several studies have shown that depressive symptoms are associated with compromised immune function and increased susceptibility to infections [41, 42] .
In this sample, only 12 patients (34%) reported difficulties in daily activities with reduced efficiency at work and relationship problems in the premenstrual period, which differs from other studies [5, 12] . Perhaps the fact that 44 (73.3%) patients were outside the job market may have contributed to the low rate found. On the other hand, complaints such as "irritation, fights and frequent explosions", common in patients with PMS/PMDD, were also found in only 24% of the patients [15] .
This study has limitations such as the small sample size and the fact that there was no monitoring to verify whether the symptoms would persist for more than 2 or 3 months. Nor was it possible to categorize the symptoms by level of severity, due to the limitations of the instrument used. Another limitation is that there was no comparison between the phase of active PMDD and inactive SLE.
Regarding treatment, pharmacological intervention, such as the use of serotonin reuptake inhibitors (SRIs) (fluoxetine, sertraline, citalopram, paroxetine, venlafaxine and clomipramine) is the most appropriate and effective treatment for severe PMS/PMDD [12, 37, 43] . The response rate of patients is around 60% -90%, improving not only the mood, but also the somatic symptoms and consequently the quality of life and social functioning; there is also the advantage of these drugs having mild side effects [8, 14] . Glick et al. noted however, that a group of women did not respond to treatment with antidepressants and continued to experience premenstrual dysphoric symptoms. The authors believe that this group should have two separate conditions or comorbidities, and only one responded to antidepressants [44] , most likely due to several psychiatric conditions, some of which may be comorbid with mood disorders that have been described as exacerbated during the premenstrual period [17] . In the SLE group there is high psychiatric comorbidity, which requires careful attention and individualized follow-up, associated with the work of the mental health team, reinforcing the importance of a multidisciplinary team working together in the Rheumatology outpatient clinic [6, 15, 29, 45 ].
Conclusions
The frequency of PMDD was high in sample of SLE patients, as was the frequency of major depression. There was a significant association between these two diseases, but only in current depression, reinforcing the need for greater attention to psychiatric comorbidity in SLE.
Further studies are needed before one can know how these women experience and deal with PMDD, which symptoms are the most common in this population and their repercussions, in addition to answering questions such as: Could the vulnerability in the more acute premenstrual period interfere with SLE, leading to a worsening of the disease or triggering an outbreak of SLE? It is hoped that this initiative may serve to stimulate new research and allow for greater attention to comorbidities such as those described in the context of SLE.
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